SI-2
General Information: All reactions were carried out in oven or flame-dried glassware under argon atmosphere. Triethylamine and 2,6-lutidine were distilled and stored over potassium hydroxide. n-Butyllithium was purchased from Aldrich and standardized by titration with menthol/2,2'-dipyridyl. All other reagents were used as supplied. Dichloromethane, toluene, diethyl ether, benzene, tetrahydrofuran and acetonitrile were obtained from a dry solvent system (alumina) and used without further drying. Unless otherwise noted, reactions were magnetically stirred and monitored by thin layer chromatography with Macherey Nagel Polygram 0.20 mm silica gel 60 Å plates. Flash chromatography was performed on Sorbent Technologies 32-63 µm 60 Å silica gel. Yields refer to chromatographically and spectroscopically pure compounds, unless otherwise noted.
1 H and 13 C NMR spectra were taken in CDCl 3 at 500 MHz (as indicated), respectively. Chemical shifts are reported in parts per million relative to CDCl 3 (1H, δ 7.24; 13C, δ 77.0). Data are reported as follows: chemical shift, multiplicity (s = singlet, d= doublet, t= triplet, q = quartet, sept = septuplet m = multiplet, br = broad, obsc = obscured), coupling constant, integration. Diastereomeric ratios were determined by 1 H NMR (500 MHz) analysis of crude mixtures, operating at signal/noise ratio of 200:1. Infrared resonance spectra were recorded on a Nexus™ 670 FTIR spectrometer. High resolution mass-spectra were obtained on a Waters Q-TOF spectrometer at Boston University Mass Spectrometry Laboratory.
SI-3
6-(Trimethylsilyl)hexa-3,5-diyn-1-ol (9) Ethynyltrimethylsilane (2.9 mL, 20.4 mmol), piperidine (15 mL, 153 mmol), and 7 1 (2 g, 10.2 mmol) were combined at 0 o C. Copper(I) chloride (100 mg, 1.02 mmol) was added in one portion. The reaction mixture was stirred with gradual warming to room temperature. After 1 hr, the solution was quenched with sat.-NH 4 Cl solution (30 mL) and washed three times with Et 2 O (30 mL). The organic layers were combined, dried with MgSO 4 , filtered, and concentrated under reduced pressure. The crude product was purified by silica gel chromatography with hexane/ethyl acetate (3/1) to provide 9 as a yellow oil (1.35 g, 80%). 1 H NMR (CDCl 3 , 500 MHz): δ 3.73 (q, J = 6.3 Hz, 2H), 2.53 (t, J = 6.2 Hz, 2H), 1.69 (t, J = 6.4 Hz, 1H), 0.17 (s, 6H). 13 C NMR (CDCl 3 , 126 MHz): δ 87.9, 83.7, 76.4, 66.9, 60.4, 23.4, ; IR (film) υ max : 3380.7, 2960.9, 2228.0, 2108.2, 1251.4 cm -1 .
(E)-Hex-3-en-5-yn-1-ol (10) Powdered LiAlH 4 (400 mg, 10.5 mmol) was added quickly to a solution of 9 (1.16 g, 6.98 mmol) in Et 2 O (15 mL) at 0 °C. The reaction was warmed to rt and stirred for 3 hr. The reaction was cooled with an ice/water bath and quenched with 1N NaOH and filtered through a pad of Celite® to remove white solid. 4, 138.4, 135.41, 133.6, 131.6, 129.7, 128.7, 127.6, 61.5, 35.6, -2.6 
(±)-(1S,4R,4aR,9aS)-4-(2-((tert-Butyldimethylsilyl)oxy)ethyl)-1-(dimethyl(phenyl)silyl)-4a
methyl-1,4,4a,9a-tetrahydroanthracene-9,10-dione (3) To a mixture of menadione 2 (18 mg 0.104 mmol) and diene 1 (30 mg, 0.0865 mmol) in dry CH 2 Cl 2 (0.5 mL) was added 1M solution of MeAlCl 2 (43 µL, 0.0433 mmol) in hexane at rt. This reaction was stirred at the same temperature, and reaction progress was monitored by TLC. When the reaction reached completion (~6 hr), aqueous sat.-NaHCO 3 (1 mL) and ethyl acetate (5 mL) was successively added to the reaction mixture. The resulting two layers were separated, and the organic layer was dried over MgSO 4 and filtered. The filtrate was concentrated under reduced pressure to obtain an oil. Purification over silica gel with hexane/ethyl acetate (20/1) afforded 3 as a clear oil (38 mg, 77% 198.3, 140.2, 136.7, 135.0, 133.9, 133.8, 133.7, 128.5, 127.5, 126.8, 125.4, 124.8, 60.6, 53.2, 52.0, 40.7, 36.9, 25.8, 23.7, 23.6, 18. 
General procedure for single-flask Diels-Alder-annulation sequence
To a mixture of menadione 2 (0.130 mmol) and diene 1 (50 mg, 0.144 mmol) in dry CH 2 Cl 2 (0.7 mL) was added 1M solution of MeAlCl 2 (72 µL, 0.072 mmol) in hexane at rt. This reaction was stirred at rt, and the reaction progress was monitored by TLC. When the reaction reached completion (~6 hr), the reaction was cooled to -50 o C, and aldehyde 4 (0.288 mmol) and trimethylsilyl trifluoromethanesulfonate (43 µL, 0.288 mmol) was successively added. The reaction was stirred at the same termperature for 48 hr before addition of aqueous sat.-NaHCO 3 (1.0 mL) and ethyl acetate (5 mL). The resulting two layers were separated, and the organic layer was dried over MgSO 4 and filtered. The filtrate was concentrated under reduced pressure to obtain an oil. Purification over silica gel with hexane/ethyl acetate (20/1 to 10/1) afforded 13 as a yellowish solid.
(±)-(4S,4aR,12aR,12bR)-4-Isopropyl-12a-methyl-4a,5,12a,12b-tetrahydro-1H-naphtho[2,3-f]isochromene-7,12(2H,4H)-dione (13a)
iso-Butylaldehyde 4a (26 µL, 0.288 mmol) was used following the general procedure. 13a was obtained as as a yellowish solid (31 mg, 66%). 4, 184.6, 140.4, 136.7, 134.6, 134.4, 134.0, 133.6, 127.3, 125.4, 83.0, 60.1, 51.6, 34.2, 29.3, 27.9, 27.4, 24.9, 23.0, 19.5, 19.3 ; IR (film) υ max : 2958.0, 2868.8, 1685.5, 1615.9, 1591.3, 1450.8 198.5, 184.5, 140.4, 136.6, 134.5, 134.3, 133.9, 133.5, 127.3, 127.3, 81.6, 60.1, 51.6, 34.1, 34.0, 29.6, 29.4, 29.2, 27.8, 26.8, 26.3, 25.9, 25.7, 23.0, 15 198.5, 184.5, 140.3, 136.7, 134.6, 134.4, 133.9, 133.5, 127.3, 82.3, 65.7, 60.3, 51.5, 37.5, 34, 3, 29.9, 29.6, 29.3, 29.3, 27.9, 25.5, 25.3, 23 .6, 4.5 Hz, 1H), 2.28-2.21 (m, 1H), 2.11 (dp, J = 11.0, 3.6 Hz, 1H), 1.62 (ddt, J = 13.8, 7.5, 3.6 Hz, 1H), 1.47-1.40 (m, 1H), 1.40-1.32 (m, 2H), 1.35 (s, 3H), 1.32-1.20 (m, 2H), 0.86 (td, J = 7.5, 5.6 Hz, 6H); 13 C NMR (CDCl 3, 126 MHz): δ 188. 4, 184.5, 140.4, 136.7, 134.6, 134.3, 133.9, 133.5, 127.4, 127.3, 78.4, 60.1, 51.7, 35.6, 34.1, 29.2, 28.0, 27.2, 23.0, 20.9, 20.3, 10 198.5, 184.5, 140.2, 136.7, 134.6, 134.4, 134.0, 133.6, 127.4, 127.3, 76.8, 59.7, 51.6, 34.3, 30.7, 29.4, 28.9, 28.3, 27.7, 23.3, 22.6, 14 198.5, 184.5, 140.2, 136.7, 134.6, 134.4, 134.0, 133.6, 127.4, 127.3, 74.7, 59.8, 51.6, 38.1, 34.3, 31.1, 29.4, 27.8, 24.7, 23.4, 23.3, 22.0 
(±)-(4S,4aR,12aR,12bR)-4-Cyclopropyl-12a-methyl-4a,5,12a,12b-tetrahydro-1H-naphtho[2,3-f]isochromene-7,12(2H,4H)-dione (13g)
Cyclopropanecarboxaldehyde 4g (22 µL, 0.288 mmol) was used following the general procedure. 13g was obtained as as a yellowish solid (11 mg, 24%). 1 H NMR (CDCl 3, 500 MHz): δ 8. 26-8.22 (m, 1H), 8.17-8.12 (m, 1H), 7.79-7.70 (m, 2H) , 7.21 (t, J = 3.9 Hz, 1H), 3.91 (td, J = 12.2, 2.7 Hz, 1H), 3.67 (ddd, J = 11.7, 5.1, 1.5 Hz, 1H), 2.78 (dt, J = 12.5, 3.7 Hz, 1H), 2.69-2.61 (m, 2H), 2.36 (ddd, J = 21.4, 6.9, 4.4 Hz, 1H), 2.25 (d, J = 0.7 Hz, 1H), 1.59-1.52 (m, 1H), 1.49 (d, J = 13.5 Hz, 1H), 1.41 (s, 3H), 1.30 (qd, J = 12.7, 5.1 Hz, 1H), 0.67-0.59 (m, 2H), 0.43 (dtd, J = 7.1, 4.8, 2.9 Hz, 1H), 0.20-0.14 (m, 1H); 13 C NMR (CDCl 3 , 126 MHz): δ 198.4, 184.5, 140.0, 136.7, 134.6, 134.4, 134.0, 133.6, 127.4, 82.9, 61.1, 51.6, 34.9, 31.2, 29.4, 27.7, 23.4, 10.6, 4.0, 3.7 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated SI-35 using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Check CIF Alert and Discussion:
PLAT029_ALERT_3_A _diffrn_measured_fraction_theta_full Low ······. 0.890
Discussion:
The crystals formed as stacked plates, and the best example of a single crystal that could be isolated exhibited very weak diffraction in some orientations due to the thinness of plate (estimated at 0.01 mm). Despite the weak diffraction an unambiguous structural model was determined and refined successfully, meeting the goals of the structure determination. 
